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Abstract:  
The aim of this study is to examine the effect of cerebral lateralization on drag-flick and 
shot performance in hockey. For this purpose, 35 elite hockey players participated in the 
study as subjects. After the lateralization test was applied, the subjects were divided into 
three groups as dominant right hand, dominant left hand and using both hands, and then 
shot and drag flick tests were applied to the subjects to determine the effect of 
lateralization on hockey skills between the groups. The obtained data were analyzed in 
SPSS 22.0 program. After testing for normality and homogeneity, one-way analysis of 
variance and LSD correction were performed for multiple groups. When the results were 
examined, it was determined that hand preference had a significant effect on shooting 
performance and drag flick performance in favor of right and left hand dominant 
(p<0.05). As a result, it can be said that the effects of laterization are in favor of the 
dominant hand in hockey players regardless of whether they are right or left, and 
individuals using both hands perform negatively in hitting advantageous points. 
 




The anatomical, behavioral or physiological difference between the two brain 
hemispheres is expressed as brain asymmetry or cerebral palsy. The more developed, 
more active and larger hemisphere is dominant in its performance. The asymmetry of 
brain function and its evolutionary origins is an important issue in modern neuroscience 
(1). He argues that the fact that one hemisphere is structurally different from the other 
hemisphere or that it performs different tasks from the other means that the brain is 
asymmetrical. An example of this is that the left hemisphere of the brain controls the 
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language and speech functions of the human, while the right hemisphere, on the contrary, 
is related to spatial and emotional functions (2). When we consider the drag-flick and 
shooting performances in hockey, if we do not look at the dominant hand, it is concluded 
that cerebral lateralization has an effect on the shooting direction in the performance 
shown, since the stick grip is the same for all players. When we look at it in this direction, 
regardless of which hand the players will prefer, considering that the left hand is active 
in the sport of hockey and has a balancing feature in the right hand, it is believed that the 
hand preference used by the hockey players during their routine lives also has an 
important effect on their performance in this sport. In our study, which was carried out 
within the framework of this subject, which was emphasized as important, it was aimed 
to investigate the effect on hockey sports techniques for the cerebral lateralization status 




35 elite hockey players participated in the study. The mean age of the subjects was 14.8 ± 
0.47 years, and the mean age of sports was 4.34 ± 1.81 years. Our study was designed 
according to ex post facto research design. Shot and drag flick performance were 
evaluated as dependent variables independent of manipulation, by considering 
lateralization as an independent variable that was not manipulated. After the 
lateralization test was applied, the subjects were divided into three groups as right hand, 
left hand and both hands, and then shot and drag flick tests were applied to the subjects 
to determine the effect of lateralization on hockey skills between the groups. 
 
2.1 Lateralization test 
Edinburgh Inventory Oldfield Questionnaire was applied to individuals in order to 
determine their hand preference. According to the Geschwind score (11) regarding the 
frequency of the hand used in each task, all values from 0 to +100 (who marked all 
questions as right-handed) and from 0 to -100 (who marked all questions as left-handed) 
were determined. A negative score is evaluated in favor of left-handedness, and a 
positive score is evaluated in favor of right-handedness. A score below -40 was 
determined as dominant left-handedness, between -40/+40 as using both hands, and 
above +40 as dominant right-handedness (3, 4). 
 
2.2 Drag flick test 
Before the test, the subjects were given the right to make a sighting shot. Five sighting 
shots are allowed. From the dashed line 9 meters in front of the center of the goal line, 
each subject was asked to shoot twenty shots using the drag flick shot technique towards 
the hockey goal. Each shot on target, two flags denoting the boundaries of the designated 
scoring areas were placed on the goal line, 40 centimeters from both posts. If the ball 
entered the goal between the goalpost and the flag, the participant received two points. 
If the ball entered the goal between the two flags, the participant received one point. No 
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points are awarded if the ball did not enter the goal or if it went beyond the goalposts 
from any point. Thus, each participant was given points out of a maximum of forty 
points. The subjects applied the drag flick smash technique, one of the basic hockey 
techniques, after warming up (5). 
 
2.3 Hit shot test 
Before the test, the subjects were given the right to make a sighting shot. Five sighting 
shots are allowed. From the dashed line, which is 9 meters in front of the center of the 
goal line, each subject was asked to shoot twenty shots towards the hockey goal using 
the hit shot technique. Each shot on target, two flags denoting the boundaries of the 
designated scoring areas were placed on the goal line, 40 centimeters from both posts. If 
the ball entered the goal between the goalpost and the flag, the participant received two 
points. If the ball entered the goal between the two flags, the participant received one 
point. No points are awarded if the ball did not enter the goal or if it went beyond the 
goalposts from any point. Thus, each participant was given points out of a maximum of 
forty points. The subjects applied the hit hit shot technique, one of the basic hockey 
techniques, after warming up (5). 
 
2.4 Statistical method 
SPSS 22.0 program was used for statistical operations. After testing for normality and 
homogeneity (the kurtosis and skewness of the data that did not show normal 
distribution were evaluated and those in the +/- 2.00 score range were assumed to have 
normal distribution), t-test for independent groups for the analysis of the difference 
between paired groups, one-way analysis of variance for the analysis of the difference 
between multiple groups, and LSD post hoc correction test was applied. Values were 





Table 1: Comparison of hit shooting performance of subjects according to hand preference 
 N Mean Std. Dev. p Diff. 




2. Ambidextrous 6 35.1667 4.66548 
3. Dominant left 7 39.0000 1.91485 
 
The comparison of shooting performance of the subjects according to hand preference is 
presented in Table 1. According to the results of the one-way analysis of variance, a 
significant difference was found between the groups (p<0.05). According to the results of 
the LSD correction test, which was conducted to determine between which groups the 
significant difference there was a significant difference between the dominant right-
handed and ambidextrous, and the dominant left-handed and ambidextrous in favor of 
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the dominant-handed (p<0.05). There was no significant difference between dominant 
right and left handed users (p>0.05). 
 
Table 2: Comparison of drag flick performance of subjects according to hand preference 
 N Mean Std. Dev. p Diff. 




2. Ambidextrous 6 34.0000 5.51362 
3. Dominant left 7 40.0000 .00000 
 
The comparison of drag flick performance of the subjects according to hand preference is 
presented in Table 2. According to the results of the one-way analysis of variance, a 
significant difference was found between the groups (p<0.05). According to the results of 
the LSD correction test, which was conducted to determine between which groups the 
significant difference was, there was a significant difference between the dominant right-
handed and ambidextrous, and the dominant left-handed and ambidextrous in favor of 
the dominant-handed (p<0.05). There was no significant difference between dominant 




When the results obtained were examined, it was seen that the variables of being a left-
handed individual in the family and sports age did not have an effect on the dependent 
variables. However, hand preference was found to be effective on all dependent 
variables, including hockey smash and drag flick performance. 
 Lateralization emerged by examining the behavioral effects of left or right-side 
preference. The importance of lateralization is known due to rapid interactions in the 
application of sports branches and it is thought that there are left-handed advantages (6, 
7). In a study conducted among cricketers, it was determined that hand preference 
provides a strategic advantage among both shooters and shooters, especially for left-
handed ones (8, 9, 10). Similar hand preference advantages were found in baseball (11), 
tennis (12), boxing (13, 14), and fencing (15, 16). The advantages of hand preference in 
sports are based on the ability to predict what opponents will do based on recognizing 
postural or visual cues related to typical playing patterns (17, 18). 
 Because of the speed of movement in many sports, elite athletes have had to 
develop very specific predictive skills that allow them to predict the movements of their 
opponents with reasonable accuracy (17). In the highest sporting competitive conditions, 
there is little time to react with visual information obtained after the opponent's 
application (ie after the opponent throws or hits the ball) (19). In this situation, elite 
athletes have learned to rely on their opponents' visual cues (e.g. arm and wrist position) 
to predict the upcoming situation and make necessary adjustments in response to this 
prediction (20). 
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 When faced with an unusual situation (ie, facing a left-handed opponent), the 
right-handed athlete's predictions are based on the obtained decision-making heuristics, 
and as a result, the right-handed athlete's performance decreases (11). The lack of 
perceptual familiarity with the game techniques and tactical strategies of left-handed 
opponents causes the athlete to react more slowly due to the deterioration in perception-
action matching in the athlete (10). Apart from this perceptual advantage or 
disadvantages of hand preference, studies in the literature have largely shown that left-
handed users have larger right hemispheres and thus exhibit improved motor and spatial 
functionality abilities (21, 22), and shorter reaction latency times (23, 24, 25, 26) 
hypothesis. 
 However, Williams and Ericsson (2005) stated that such a separation based on 
hand preference is unlikely to reflect real performance in sports (27). In our study, it was 
determined that individuals who use their right and left hands dominantly both achieved 
higher scores in hockey shot and drag flick performance compared to individuals using 
both hands, and they were able to hit the ball accurately in more advantageous areas of 
the goal. In the light of this information, it has been seen that right and left dominance is 
not effective despite the stability in the use of the hockey stick, but the situation is in favor 
of the individuals with the dominant hand compared to the individuals who can use both 
hands. Studies on shooting performance in the literature have also revealed that there is 




As a result, it can be said that the effects of laterization are in favor of the dominant hand 
in hockey players regardless of whether they are right or left, and individuals using both 
hands perform negatively in hitting advantageous points. 
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